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Photography Surgical and 


Research Apparatus 


LARDNER COFFEY 


Section Photography, Mayo Clinic, Rochester, Minnesota. 


medical photographer frequently 

requested photograph appa- 
ratus and equipment that are the prod- 
ucts medical research. The problems 
encountered are diverse 
those 
photography. 


and are unlike 


encountered routine medical 
Success photography 
apparatus dependent upon proper 
illumination the object, careful selec- 
tion the background and correct 
tioning the object relation the 
camera angle. Careful attention these 
three factors will produce photograph 
that accurately and clearly records all 


important parts the object 


Position Object 

The position pose the object 
first, preferably 
with the physician research worker 


should determined 


present, that the photographer clearly 
understands the important parts 
The object can then placed 

the 


shown 
visible 


make parts clearly 
cal instrument, the best position one 
with the camera axis right angles 
the instrument. Other objects, however, 
may necessitate different view dem 
onstrate 


size, depth special feature, 
three-dimensional effect. 
Perhaps several photographs taken with 
the object different positions will 


create 


essary. framing 


viewer helpful 


* Presented at the 24th Annual Meeting 


ation August 23 


Atlantic Ciry, 1 
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aid positioning. This viewer 
can cardboard mask with 
tangular opening about inches 
inches size. best used approxi 
mately foot the eye 


When the object viewed through it, 


from viewer 
all extraneous objects are masked out 
and the best position the subject 
position frequently one that shows 
three sides the object: the front, top 
and either left right 
box when photographed show 


easily determined 


side 


only the front appears flat square 
surface, but when the camera angle 
changed show three sides the cube 
takes appearance. has 
then not only width and height, but 
also pth 


ated a 


true 
the photographer has 

effect The 
object may best posed placing 


three-dimensional 
with laboratory stand 
Modeling clay very useful 
the object must held fixed 
position. The mitral-valve instruments 
Figure were supported with small 
piece clay placed under the handles 
the picture. This 
especially true the object small, 
for the basis which 
estimate the size the object 
can be made 


supporting 
and clamp 


metric scale 


scale Serves 
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Background 


The proy 
uccessful photograph 
paration 
tand out learly against white 
light background, but the reverse true 
the light. Frequently, the 
from light dark that 
background that produces 
tone the finished picture 
preferable. This can secured 
colored cardboard. Light 
red colors used with ortho 

ton The background 

texture that 


background will insure 
producing 


and the 


tone 


material 
pronounced 
distracting 


final photograph. This 
true the object mall, for the 

imera will close the background, 
thus emphasizing any texture. Card 


board material that fre 
tationery supply stores, 
none 
the object 


al () availa 


pattern purchased 


at most 


texture can 
ardboard well 


colors and shades. This paper 
back 
objects are photographed 


used 


ground very useful when larg 
large piece 
oor and then 
ned upon the wall 
This 
distracting horizon 
eparation line between the floor 
The same technic can 
maller objects 


upon 
curved and fast 
form 
techni 


line 


continuou 


and ba k rround 


used when photo 


raj hi 
Occasionally the photographer 
not have proper background material 


cloth background, such bed sheet, 
back the object. Then the sheet 


cept constantly motion during the 


Lardner Coffey 
posure, this motion producing waves 
across the sheet. the exposure time 
wrinkles, folds texture. other 
occasions when large apparatus, such 
photographed one solution use 
plain wall background. Frequently 
moved another location secure 
wall surface free distracting 
truction 
factor curing maximal detail 


the finished picture. Generally the pho 
tographer will secure more satisfactory 
results diffused light used and 
picture kept free harsh shadows 
that hide detail. shadows are neces 
ary depict the shape 
the object, they should 


and tran par nit 

oft, well-pla 
ly thy 


juires 
illumination. Frequent 
lights very 
that the 
determined 
the effect upon the ground 
the camera while the lights 
tant. 
that sli 


much 
position Can hi 


Serving 


uncommon 


tht shift the position 
the light entirely alters the effect. 
flections upon metal glass object 


can used advantage, but 
properly placed they will eliminate 
Photography objects high 
reflectance primarily matter well 
placed diffuse Conversely, 
low reflectance offer the pho 

wider range light 
and thu they 
record properly 


much 


ment, easier 


Large pieces 


= 
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Figure The shadows these mitral-valve instruments upon the background indicate that 
the instruments are curved. The instruments were supported with small piece modeling 
clay under each handle 
paratus should lighted avoid photographing the object upon 
tracting shadows upon the box. Detail the front 
This can accomplished placing the surfaces obtained overhead illumi 
apparatus feet from the while transmitted light from 
and the lights high, sid box used 
one each side different hadow and luce white back 
distan rround. The objects Figure wer 
The size the image also will deter photographed this manner with 
mine the amount detail visible aid overhead tent lighting. The tent 
the finished picture. The larger the vas made fastening 
ject the less will fine detail discerni illuminating box 
ble. Often this must explained Lights were directed 45° angle 
the client, preferably before the side the instruments. This 
made. The cutting tips the even illumination upon each 
valve instruments Figure could trument, while other positions caused 
picture the cutting tip itself produced the transmitted 
Proper illumination also insures good light the illuminating box. Frequently 
background. Shadowless lighting reflect the transmitted light 
often the most convenient method intensely that surfaces blend 
achieving this goal. can the background. This was tru 
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Figure 


producing the white background 


the beveled cutting tip the 
pers. These reflections were eliminated 
placing two black pieces card- 
board upon opal glass inches below 


upon lear plat vlas 

opal vlas The 
corner 
outside thi 


the instrument instruments rest 
situated above the 
cardboard formed 
tip the clippers just 


picture area 

cured without 
tent illumination directing single 
light the 
light 


Similar results can 


ource During 


moved constantly 
distance feet beyond the upper 
edge the Other 


create flections upon the 


positions 
struments 

The same objects were photographed 
against black card with the aid 
tent illumination (Fig. 3). This time 
light was used each corner obtain 
that 


would 


separate the 


These instruments were photographed with the transillumination light box 
Overhead tent illumination was used secure surface detail. 


No- 
however, that reflections could not 
obtained the beveled cutting 
Retouching with 
pencil and dye upon the negative would 


instruments from the background. 
tice, 
upon 


tip the clippers. 


necessary delineate these surfaces. 

Excellent illumination can secured 
using one light source reflected from 
the light and card are 
hand-held, the two can 
ing the exposure secure evenly dis 
tributed illumination (Fig. 4). this 
instance the backgrounds were secured 


white card 


moved dur- 


the following manner: Figure 4a, 
with 4b, with 
white card; and Figure 4c, with the 
Notice that when the 
black background used the edges and 
tip the blend 


black Figure 
illuminating 


with the 
background, that the instrument 


instrument 


pears narrow and the tip not accu 
kind 
black 


object photographed against 


rately recorded. 
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Figure The same objects seen figure photographed upon black background 
Notice that the light could not placed angle low enough produce reflections upon 
the beveled cutting tips; thus they blend with the background. 


background impossible place the 
reflections low enough separate the 
instrument and background. The photo- 
graph made with white card (Fig. 4b) 
improvement, but again the edges 
the instrument tend blend with 
the background, the blending being 
caused reflections the white back- 
ground. The most accurate portrayal 
the picture made with the illuminating 
box (Fig. 4c) and top light 
record detail and still separate the in- 


strument from the bac kground. 


Not all objects can demonstrated 
best advantage with shadowless light- 
ing. earpiece, used measure blood 
pressure (Fig. 5), was photographed 
upon white card. One light was used 
and was placed close the camera 


lens. white cardboard reflector was 
placed low possible the shadow 
side. was located immediately outside 
the picture area, and produced 
tion upon the earpiece, separating 
from the background 

The mitral-valve instruments (Fig. 
were photographed much the same 
manner. The instruments would not have 
curved had shadowless light 
ing been employed 

Glass objects are difhcult photo 
Friedrich condenser, when 
luminated the conventional manner 
(Fig. 6a), displays multitude 
tions that hide the details the object 
the condenser sidelighted and back- 
lighted the result very different and 
far superior picture secured (Fig. 6b). 
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Figure This heart-punch instrument was photographed each picture with moving light 
produced reflecting the light against white card. (a) the background was black. Notice 
that the tip and edges the tube blend with the background. (b) the instrument was placed 
upon white card. This picture improvement but this time the edges the tube merge 
into the white background. (c) the background was secured with illumination box. 


Figure This instrument was illuminated 
with one diffused source light. white 
reflector was placed low and the left 
the picture. The metric scale serves 
basis which the size the instrument 
can estimated. 


# | 
4 4 : 
€ 


il. side- 
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obtained by 
(Fig. 7). black 


slightly larger than the condenser, serves 


Excellent lighting 
supporting 
card, 


north window 


background. also permits day- 
light pass around it, thus illuminating 
the condenser. Another black card placed 
above the background used 
eliminate some overhead light, thus pro 
ducing better balanced illumination. All 
edged with light, which gives 
relief appearance (Fig. 6b). The pho 
tograph negative 


card 1S 


parts are 


more realistic 


picture used (Fig. 6c). This negative 
photograph printed from 
transparency which was mad 


from the original negative film 


the glass evenly with 
diffu The 
apparatus placed upon sheet plate 
vlass, and the background placed either 
below behind depending upon the 


incandescent 


camera main source 


nation should the sides. the 
tall long this lighting may 
best done with moving 
flected against white card Additional 


from above and below can 
added 


that will show third dimension 


delineate 

Some plastic materials such 
methacrylate (Lucite), although resem 


The cut and scored surfaces 
such material catch and reflect 
light thus outlining the 
the this illustra 
tion, bare photoflood light was used 


Figure 


Such objects with curved sur 
handle, but 
they not present the glass 


each side. 
faces are more difficult 


material 
Daylight also can used advantage 
ously when large are being pho- 


tographed. Roentgen-ray equipment and 


Lardner Coffey 


orthopedic fracture table (Fig. 
were photographed operating room 
illuminated north skylight. Light 
from No. photoflood lamps was used 
conjunction with the daylight, the 


mad with the aid artificial light 
alone, but the task would 


considerably more 
Fluorescent light used many labo 


ratories good main source 


Figure The Friedrich condenser was photo- 
graphed illustrated. The black cardboard 
behind the condenser served background 
and the same time allowed daylight fall 
upon the condenser, producing the photograph 


seen figure 6(b). The black card situated 


above the object eliminated some the in- 
tense overhead daylight. 
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| 
Figure The cut edges and scored surfaces this box made methyl methacrylate 
(Lucite) catch and reflect light. This makes easily photographed. The box was illuminated 
with bare photoflood light placed each side. 


Figure Daylight from the north skylight the operating room and artificial illumination 
were used secure this picture X-ray equipment used upon orthopedic fracture 
table. (Reproduced with permission from: Runge, K., Kirklin, and Ghormley, 
Roentgenologic Apparatus Attachable the Bell Fracture Table. J.A.M.A. 146:1026-1028 
{July 14} 1951 
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Figure 10. This photograph was made high camera angle show the relationship ihe 


patient, the physician-anesthetist, and the equipment. 


nation and frequently can used the 
only source. Like skylight illumination, 
fluorescent light produces soft shadows 
that all detail clearly depicted 


When several large objects 
juently difhcult show all aspects 
them. The best picture can then made 
from high camera angle, illustrated 
Figure 10. This photograph, taken 
cramped quarters, was made not only 
show the patient, the physician-anes 
thetist and the anesthesia 
equipment, but also portray the 
room 


Photographic Equipment 

often said that the photograph 
will not better than the lens that 
was used take it. important 
have maximal amount detail 
the finished photograph, and this can 
assured high quality lens used 
The lens should normal focal 
length, used for other medical 
photography. This with wide-angk 
lens will meet most working requir 
ments The photograph the auto 
matic anesthesia equipment (Fig. 10) 
was made with the camera far 
possible from the equipment and with 
wide-angle lens. The high camera angle 
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necessitated sacrificing perspective. 
casionally lens long focal length 
can used secure proper 
tive-size relationships. lens long 
focal length not available, the same 
correct perspective can secured 
placing the camera farther 
object. This reduces the size the 
image, but enlarged print will pro 
duce the desired result. Perspective 
matter object-lens distance, with 
the lens determining the size 
image 

The camera should the view 
type. should have double extension 
bellows which necessary for close 
work, and large lens board that will 
camera 
with rising and falling front, and rear 


accommodate different lenses 


swing and tilt adjustments extremely 
useful, for these features can used 
correct perspective and retain sharp 
focus. contrast, the miniature camera 


does not fulfill thes 


requirements 
The tripod should sturdy 
and capable vertical positioning 
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the camera. type with horizontal 
extension arm permits placement the 
object that the tripod legs not 
The adjustments should 


easy handle and constructed that 


the camera height 


changed 


Summary 


successful photograph medical 
apparatus equipment must clearly 
record all parts the object and show 
all important detail it. This can 
accomplished by: careful attention 
the position the object the choice 
camera angle, often both; proper 
lumination the object: and the choice 
None thes 

All must 


employed good pictures medical 


background material 
factors sufficient alone 
apparatus and juipment 


produce d 
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New 35mm Technical Camera’ 


PETER HANSELL 


Departments Medical Photography and 


Introduction 


following brief des 
1} 


technical camera may 
was devised the 
ociation with 
Engel Hospital and Kennedy 
Instruments, London 

With the increasing popularity and 

tabli hed olout 
photography, need was felt for 
technical 
which wer 
ing the 
miniature 


ription 


some interest 


author close 


onomy 
amera 
found 


essing 
lack 


cameras, despite their range 

Engel’ has already 
tem medical 
featur 


scribed sys 
which 
the present 


photography 
prot type 


Description 


eneral impression the camera 


ontorted position may gained 


Figure Th 
displayed 
drawn the tollowing 
(a) The basic support 
head for tripod fitting, 


attention 
point 

pan tilt 
through which 


estab 


passes monobar 
millimeters for the 
lishing scak 

(b) Two 


the camera 


brackets 
These carry the 
lens panel the front, and the focusing 
film 


identical 
proper 


support 


creen and magazine the rear 


*Received for 


ation Seprember 1954 


tKennedy Instruments, Ltd., 12a, Weir Road, Balham 


Illustration, 
Westminster Medical School and Institute Ophthalmology 


London. 


them suspended detach- 
able bellows. Each bracket endows 
front and back the camera with the 
following movements: 1Y% inch 
rise. Extreme positions rise and fall 
are achieved inclining the monobar 
itself and returning the front and back 
panels vertical position tilting. 
Full horizontal and 
Phe back which 
mMavazZine Cal 


through 360 


(c) Each 


vertical swings 
film 
further rotated 


carries the 


brac ket. 


be d 


may inde- 
pendently the monobar control 


knobs, alt rnatively, working 
definite scale 
whole camera 


centre 


fixed extension, the 
and 
control the 
knobs 
illustrations are for 
Con 


indicate 


may moved 
means 
upport. 


eniently 


remaining 


Various 
plac ( d 


vhen these are ro" 


movements 
position 

(d) Interchangeability and unit con 
struction sible use 
suit the task hand and particular 
lens 

Focusing achieved means 
glass screen which well 
hooded and provided with adjust 
able field len 
the 


removed desired 


make 


ground 


magnified view 


this 


YIVINY 


picture area: lens may 


camera 
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Figure Complete 35mm monobar camera showing some the possible movements 


Figure Individual components the 
3 
camera assembly. 


wg 
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Figure Film magazine separated for loading. When the back removed from the camera, 


the film protected dark slide 


Figure Four inch five inch and 35mm cameras mounted for parallel operation. 


Figure Corrective photography 


logical specimen mounted Perspex 


tainer 


Figure Close-up photography 
tival vessels X24 
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Interchangeable film magazines 
which accept conventional cas 
settes enable identical pictures 
made rapidly different 
Each magazine has mechanical dark 
slide which operated knob 
the back face. Figure shows single 


magazine 


effect this scaled down 
version the familiar view camera 
possesses certain advantages for rapid 
work diverse conditions. For example 


inches, the latter position giving 


when using the standard bellows 


having helical focusing mounts, may 
accommodated directly rear 
panel the camera; this event, the 
bellows and the complete front bracket 
are removed 


sense, this paper must 
for although veloped for 
work, felt that such camera 
application other branches photog 
raphy and not difhcult 
orporated the design. 
the camera has proved 
and can, desired, mounted and 
operated tandem with larger equy 
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Photomicrography with 
Cameras Fixed Interocular 


HENRY LESTER 
New York Citys 
and 


OSCAR RICHARDS 


American Optical Co., Mass. 


Southbridge, 


three-dimensional pho 
ot 


tographs mall objects are 


considerable interest science 


and 


dustry. Two pictures the 


cimen 
are enting slight 
different aspect the subject. 
method been used. Lester 
proposed simplifying the 
through the use 


( ntial, each re pre 
hav 


cameras with fixed 


interocular employing 
film the Stereo Realist, which 
make the two required pictures simul 


taneously. The ready availability stan 


and viewers for such stereo 
ther 


imple and 


dard mount 


pairs mak handling and 


(1) Binocular Biobjective Microscopes 


The binocular biobjective microscope 
cope 1s th logical choi e when high 


magnification not required. This micro 
cope true stereo instrument, being 


d combination of two complets micro 


COpPes mounts d sid } y side. moving 
one upon single stand. Each eye 
views the specimen through its own 


turther advantage seen 
in Figure 1, shor path ot light 


Microscope 
VINY thi 


* Presented at the ith Ann 


*Received for publ 


I anion September 11, 1954 


ial Meeting. Atlantic City, A 


through this type instrument, that 
the Porro invert the 
that seen right side up. 
this 


resolving power limited, 


prisms image, 
The dis- 
advantage microscope 
that its 


| eCcCause the 


type 


two objectives cannot 
brought very close together without in- 
stricts 


The mechanical 
numerical aperture about 
consequently, there advantage 
employing this type microscope for 
magnifications exceeding 100 diameters. 


However, most applications the 


times 

The axes the oculars the stereo 
copic microscope usually 
wards the specimen. The angles con- 


the ocular tubes and the 
determine the appearance 


vergence 
depth the stereoscopic view the 
subject. 
these two 


some makes microscopes 
same and the 
perspective. 
other makes, the appearance pth has 


angles are the 


been increased facilitate manipulation 
such 
Table 


some popular microscopes. 


applications 


lists the convergence angl s of 


1954 
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Table 


Prisms Required for Stereoscopic Photomicrography 
with Some Popular Microscopes 


Included Angle Prism 
Microscope Objectives Eyepieces (Diopters) 


(A) Biobjective Binocular 

(Greenough) 

AO-Spencer 

Bausch Lomb 

Leitz (straight eyepieces) 

Leitz (inclined eyepieces) 

Zeiss 

Zeiss 


(B) Monobjective binocular: 
(inclined eyepieces) 
Microscopes with parallel (straight) eyepieces require prisms 
Varying from 8.5° 54mm interocular distance 18° 76mm. Prisms 
required would power corresponding angle inclination camera 


interocular distance, e.g., for Realist, 13:5 diopter prism 


One the requirements 
photomicrography with cameras having 

fixed interocular distance that the 

rays light emerging from the micro 
cope oculars parallel so, 

permit their entry into the two cam 

era lenses along their respective axes. 
turn the diverging rays light emerg 

ing from the oculars the 
microscope into the camera lenses two 
ophthalmic prisms are employed, with 
their bases towards each other. The 
power the prisms will vary for any 

make microscope with the angle 
convergence the oculars shown 
Table The power the prisms 
obtained dividing the tangent 


angle inclination from the vertical 


The prisms are secured the cam 

Figure Light path through binocular biob 
d enses simple On NOUNS, 
jective microscope with straight eyepieces and 
prisms invert the light beam give which are provided with reference mark 


erect image. their outer rims for proper orienta 


| 
7 
] () 10 () 
| 
| 
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Figure 
Stereo Realist camera. 
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tion and accurate alignment, easily ac- 
(Figur and 3.) 

The prisms should mounted near 
possible the front element 
camera lenses that the exit pupil 
the microscope ocular (Ramsden disc) 
close within the front lens 
the camera. When the camera centered 
over the properly focused 
single exposure will 
taneously photograph the image 


emerging trom each ol the two micro- 


COpe 


ad 


oculars, 


pair later viewed 


reo ot the 


VIEW 


(Fig. 


may 
nified 


Prisms ophthalmi 
factory for ordinary stereo photomicro 
graphs, although realized that for 
most work, color corrected prisms 
may other method 


When 


juality are satis 


required, 


used for making the pair views 


the camera lens becomes part 
optical system, some deterioration the 
final may take place, unless the 


| 
| 1! 


Slip-on prism mount for lenses 35mm 
slip-on collar, BB’: prisms, 


prism retaining ring, D: outer retaining ring form 


ing light trap for microscope oculars, LM: reference 
marks for alignment mounts camera. 


Henry Lester and Oscar Richards 


amera lens good the optical 
system the micr scope. For practical 
purposes, this may not objectionable. 


proper with the 
desirable, even though 
possible take the pictures with hand- 
held The 


some provisions for swinging tilting 


support the camera 


alignment microscope 
entirely 
CaMera have 
the camera and from the microscope 
allow for its manipulation between 
exposures. The set-up also should make 
the 
camera alignment with ease and 


provisions for 
assembled 
from the light-weight rods, clamps and 
brackets the Flexaframe Laboratory 
Stand System (Fisher Scientific 
pany). Figure shows another method 
camera suspension made from 


ty. Figure shows 


( 


laboratory stand which has wide horse- 
shoe base (18 inches working 
space) with upright inch diame 
ter. slider supports arm which 
connected fork shaped (Fig 


7): the camera rests upon securely, 
the lenses nesting snugly 
two tines. The camera can easily 
lifted out for loading unloading the 
film, other uses. camera support 


also made from adaptation 
an enlarger base and upright. 


Each microscope objective has 
nite magnification and depth 
The choice the objective 
made bearing mind that over-all sharp- 
ness and great depth field are 
portant requirements stereo 
phy: best results are ordinarily secured 
with the lowest power which gives 
juate rather than excessive magnification 
detail 
pleasing when the top the specimen 
(point nearest the good 
little loss good focus away 
from the observer generally less 


Stereo pictures will mor 


fOcus. 


| 
A 
j 
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Stereoscopic Photomicrography with Cameras 


Figure Stereo Realist camera with mounts aligned straight edge. 


shown with prisms. 


Figure Light path through stereoscopic 


microscope with objective and ocular 
convergence. Prisms between oculars and 


camera lenses turn light beams parallel for 


entrance into the camera lenses. 
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Another pair 


jectionable than towards the observer. 


However, the “in” “out focus 
aspects ot stereo photography are within 
the province ot ps rsonal criteria: what 


ptable 


person or 
application, may not 
another 


Focusing the Microscope for 
the Camera 


The stereo camera with fixed 
lenses, 
should have both 
set infinity, which setting should 
secured with bit adhesive tape. Sin 


the image the 


mpl d here, 


forming ray micro 

ope ocular are 
the camera lens, placed close the ocu 
lar, will form image from such ray 
its film plane when focused for 


infinity. The image film will usually 


ippear with sharply 
under such conditions, and the diameter 
the circular outline will 


the magnifying power the micro 
Ope ( 
When 


manner, the 


ular 

used this 
stated maynification the 
reduced. 


camera lens 


microscope ocular 


| 
| 
| 
> 
| 
| 
| 
| 
Maye 
| 
| — 
a 
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Figure 


Microscope and camera stand made 


from Flexaframe Laboratory Stand arranged 


for stereo photomicrography 


about 35mm, this reduction amounts 
about 1/7th the nominal magnifica 
tion. Thus, ocular having nominal 
magnification 15X will produce, 


over 2X. This loss 
film largely 

There 


the camera lens 


tored the viewer 

gain from stopping down 
rture more than one 
top from its largest opening: 
the camera lens diaphragm 
hould left open enough that 


will not restrict the cone light 


rreater 


avoid 


the microscope 

The microscope should 
adjustment before stereo photomicro 
made. simple method 
testing this focus the instrument 
other object having 
traight lines When this 
placed the right outside edge the 
tion each the Similarly, 
the top and bottom the field should 
checked for like 


proper 


two eyes 


position the sub 
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ject within the 
tering 


two fields. Though cen- 
are provided for the align- 
the objectives, any 
adjustments should made 
those familiar with this pro 
the maker the 
petent repairman. 

the 
that its top and bottom its 
left side 
tion 


ment necessary 


edure, 
microscope, 


nature the specimen such 
right 
significant for its 
ognition, then the stereo cam 
era should suitably oriented above the 
microscope 


Its top should coincide with 
the top the 
stereo photomicrography that should 
never overlooked. This may also 
accomplished putting the 
tion the stag 

the direction 


image the specimen. 
important 


prepara 
that its top 
top the camera 


Lighting the Specimen 


must remembered that one 
providing illumination for subject 
seen from two viewpoints, each from 
different angle. Unless the 
light source relatively large, the mirror 
may not provide illumination adequate 
for evenly lighting transparent speci 


men viewed low magnification 


from two different directions. Placing 
opal glass over the mirror may dif 


fuse the light enough illuminate both 
sides the microscope for this typ 
specimen. 
light 


account 


corresponding reduction 
must taken 
calculating 


Intensity 


W hen 
(2) Binocular Monobjective Microscope 


ingle objective 


microscope having 


not true stereoscopic 


instrument, but various means are 
needs 
observation photomicrogra 
light gathered the 


able adapt the stereo 


phy The 


4 


Figure Laboratory stand with wide horseshoe base and inch upright 
supporting Stereo Realist camera U-shaped shelf (see Fig. 7). Light meter 


probe and magnifier are shown ground glass inserted into camera after 


camera back is removed. 


objective divided equally between 
two transmitting each 
the identical view the 
nearly one-half its brightness (Figure 
8). perception depth available, 
unless special provisions are 

Right and left eye views may 
cured through the right through 
left half the objective for each 
spective element the subject divid 
ing the light with half-aperture stops 
the aperture the condenser 
the planes the Ramsden discs. Various 
kinds stops have been used, and, while 
they reduce the resolving power one 
half, this loss may little signifi- 
cance practice, unless one working 
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1 


] 


lution 


For stereo photomicrography with 


the most convenient way secure right 
ind left views from single obje 


tive divide the light the use 
polarization, devised Schulman 
Patent No. 1,528,931) the form 
the Stereo Polarizer (Fig. 
from the Bausch and Lomb Optical Com 
pany. One-half the polarizer polariz 

the direction its handle, while the 
angles the handle. When placed under 
the iris the substage condenser, with 


the handle pointing directly away from 


Stereoscopic Photomicrography with Cameras 
j 
3 


Figure Shelf support for stereo camera (see Fig. 6). The 
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camera lenses 


fit between the tines the fork proper alignment which provides easy 


removal and replacement. 
the observer, the emission pupil the 
eyepiece composed and 


are placed over the two oculars: the 
right with its white line verti 
cally, the left with its white line oriented 
horizontally 


MIC rOs 


binocular 
thus focused and 
manipulated the normal but 
will yield the observer 
copic view the subject all mag 
The light from the right 


stereo 


nification 


the will reach only the 
eye, while that from the left will 
reach only the left eye. This arrange 
tion the subject. The 


fected the stereo polarizer 


Camera 


ul ed al () 


uch the Realist 
with this type 
for stereo photomicrography, when 
higher magnification the subject and 
better resolving power are desired. When 
the ocular tubes this type 


MICTOSC! ype 


parallel, all that 
adjust the distance between them 
that they center 
lenses, which are set infinity 
the tubes 


COP ATS 


camera 
When 


parallel their interocular distance 
changed, then prisms proper power 
mounts the type used with 
the Greenough microscope 


prism 


obtained dividing the tan- 
gent the angle inclination from the 
vertical 0.01. (See Table The 
camera should supported (Fig. 11) 
similar 
hand held. The 
Kohler method will generally give the 
most satisfactory 
this type work 


Manner as 


Cal) 
IPy 


results for 


Photography 


When the roscope used prop 
erly for the normal eye, will usually 
the camera 

the 
distance, 
ctacles when 
cusing the microscope. Occasionally, the 
difference between the focus the 

rver and the true infinity focus 
yield film 
plane, 


The 


having its lens set infinity 
spectach for 


hould use 


Crver Uses 


Sp 


harp images the 
high 


espec 


microscope 


| | 
pe 
| 
ge 


Stereoscopic Photomicrography with Cameras 


best way avoid this difficulty 
focus any small telescope 
field glass upon distant object (several 
blocks away), then place the telescope 
over each ocular the microscope and 
focus the microscope 
through the telescope field glass. This 
will insure correct infinity focus. Most 
modern binocular 
or the other eye 
individual differ 
These 


focus 


adjustment for one 
piece take care 
ences the eyes the observer. 
should set give the same 
both eyepieces. The best way 
the microscope (using the telescope 


focus 


field glass when necessary) with the non 
Then telescope 
applied the adjustable piece, which 
rotated 


adjustable eyepiece 


until the focus appears 


sharp did the other 


The problem evenness lighting 
the two views ordinarily not 
countered the binocular monobjective 
But, through accidental 
inherent misalignment the 


ting prism the light not equally 


ype 


vided, difference may apparent 
the pair views film, which more 
sensitive minute differences lumi 


than are the When 


such uneven illumination becomes appar 


nance human eyes 
ent, the alignment and proper 


he ( ked., 
the instrument 


entering 
polarizer 
and, that found order, 
rson 

With the Greenough microscope, 
necessary for the operator 
light carefully for even distribution 
light each eyepiece. The best way 
uniform 


substage 


competent 


even and 
light 
emerging from each eyepiece individually 
with light meter, 
described the next 


an instrument ts 


reaching each eye measure 
su h aS 1S 
section It 


not available, one can 


Vol. 


23, No. 


Figure Light path within the binocular body 
AO-Spencer Microscope. The beam 
light from the divided into two 


equal identical beams for each eyepiece 


Figure polarizing equipment for 
adapting monobjective microscope for stereo 
observation and photography 


Bausch Lomb Optical Co.) 


Courtesy the 


4 
j 
ag 
— 
Z 
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look quickly with the same eye through 
both eyepieces. This may give rela 
tive idea omparative 
but only very approximate results may 
expected. cannot recommended 
for the making color stereo photo 
micrographs, where mismatch light 
intensity will show. should remem- 
bered also that color photography 
juires proper color temperature the 
the color the subject and 
ground depends upon the color tempera 
ture the light source corresponding 
the color sensitivity the film used. For 
instance, when Kodachrome Type film 
used, the color temperature the light 
ource should 3400K the film. 
light source 3200K will produce slight 
reddening the entire field, unless suit 
able light-balancing filter employed 
front the light. the light intensity 
too great, only neutral density filter 
hould employed reduce it. Rheo 
tats transformers are not suitable for 
the control light color photography, 
ince varying voltage will change color 
color temperature LOOK, which will 


For black-and- photography, most 
photographic emulsions found 
for stereo photomicrography 

film, though the 
pan hromatic films offer the best combi 
nation contrast and fine grain 
for making enlargement 
full lengths onto positive film, which can 
cut apart into individual pairs and 
mounted for viewing for projection 
prints paper, mounted cardboard 
mount imilar the classical stereo 


scope pictures popular during the earl 


Figure 10. Light path through binocular 
biobjective microscope equipped with 
the polarizing equipment Fig. 
Light from the right half the objec 
tive seen with the right eye, that from 
the left half seen the left eye. 


part this century, for viewing 
through 


through the 
stereo viewer recently developed 
Morgan Lester and included 
Stereo Realist Manual 


Henry Lester and Oscar Richards 
—_ 
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micrography films supplied 
(K335 A), the purchase price 
which includes processing the film and 


use for stereo photo 
20 Stereo 


mounting 


stereo pairs cardboard 
mounts stereo photomicrographs 


may not always produce rectangular out 


lines the individual frames film, 
the individual transparencies may 
judicious cutting apart the 
scopist. This often quite beyond 
scope standardized procedure 
mounting service. recommended 
that the regular cartridges 


employed for this work, such 
Kodachrome film Ansco Color film, 
and that these returned the micro 


scopist uncut lengths 


Wh thi r thi 


ire mack 


not 
the importance identifying 
the and each 
Though most stereo cameras 
film 
which 


the maker caution rlook 
VIEW 
pair 
ploying 35mm have 
notches 
exposed film, 
film 
Any identification applied 
film 
cutting apart into individual 


will 


the pairs 


ntifying 
reproduced 
may not 
containing photomicrograph 
upon the 
invaluable for proper assembly 
mounts 
for projection: the “right 
appeared through 
seen the eye. The same 
plies the “left 


into 

image, as it 

right ocular, must 


must 


seen the left eye, appeared 


through the left ocular. 
juirement will result 


erve this 
great 
the pairs where cavi 


ties 


appear mounds 


prior 


OF 
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Figure 


Stereo Realist camera supported 


the inclined ocular tubes (parallel, not con 


vergent) Leitz binocular monobjective 


microscope mounted the Panphot. The lens 
hoods provide light traps. ultra-sensitive 


light meter shows the background 


The perception depth secured 
tereo photomicrographs depend 


the 


upon 
realized that imera len 


Neither have the imagination 


Thus, the 
more depth through 
than the camera will 


reprodu photographi 
mulsion. Also, the eye itself 
beholds the center the edge 


} 

‘ HOOT) uch a the f 
or t h eye 

> 
will 
tereo 
| 
vice 
ers 1 a Wes 
veTSd the f Id. bi 
=a 
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get the entire 
camera lenses 
curvature the field inher- 
these 
common 


may not possible 
field harp focus for the 
due 


ent oculars. However, 
are problem 
phy, and for further guidance the reader 
hould consult standard references deal- 


ing with roblem 


The Problem Exposure 


Exposure for 
used, but not unimportant 
black-and-white photography. The need 
for uniform 


tereo hotomicrogra hs 


when color film 


both images 


Visual 
evalution best not reliable. Ordi 
nary exposure meters are not sensitive 
enough for critical work, but will 
found helpful the absence other 


the 
Hy wever, 


and 
rendered the eye 


mean 


great deal stereo photomicrogra 
phy done consi tently, one 
acyuires the estimate expo 
ures correctly, one does other 


applications photography 

error methods can 
and when the light 
employed strong enough, fair idea 
exposure meter (General Electric, 


usual trial and 


Hickok other foot-candle measuring 
instrument) such manner that the 
entire light output emerging 
aches the meter cell 
With the calculator the meter set 
the speed rating the 


thi exposure found OpPposit th 
mark will quite 


right 


ape 


A satisfactory the for 
ment small amounts light, capable 
differences between 


two images which 


measure 


disclosing minute 
the brightness 
may call for the adjustment the illumi 
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24 
Ci 


AAA + 


eo" rv 


1000 OHMS. | 
R, 30.000 OHMS. | WATT 
R. 5 MEGOHMS 
6,000 OHMS. 4 WATTS 
10.000 OHMS. | WATT 
4 7500 OHMS. | WATT 


500 OHMS, WATT 
400 OHMS, WATT 


MICROAMPERES. 


Figure 12. Circuit for measurement small 
values illumination used for estimating 
posure and balancing picture pairs for stereo 
photomicrography. (By RCA, 
copyright proprietor). 


permission 


the light transmitting 
media, and equally satisfactory for meas 
the light 
Lester during the past five 


nation or som: 


exposure, meter used suc 
years for all kinds and types photomi 
crography. has been found consistently 
dependable for photomicrography col- 
white within the range 
meter based upon circuit suggested 


RCA for 


very small valu 


black-an 
the optical microscope 


measurement 
illumination (Figure 
12). Capable measuring illumination 
corresponding the phototube current 
only amperes, the instrument, when 
operated with vacuum-type phototube, 
such the #929, has luminous sensi 
tivity microamperes per lumen 
light flux. This type phototube, hav 
ing spectral sensitivity designated 
S-4, has been suitable for 


found most 


MULTI-RANGE MICROAM. 
METER 0-10, 0-100. 06-1000 


+250v 
f 
\ J x 
< 
Y 4, > 
4 | 
| 
‘ 63v PHOTOTUBE 
(9009000 
? 
R 
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photomicrography general and stereo 
photomicrography particular 

The phototube contained small 
metal housing, forming the end 
shielded two-conductor microphone-type 
cable convenient probe with “win 
well suited the needs photog 
raphy 35mm film. The opening the 
probe has area about 0.75 square 
inch, effectively exposing the light-sensi 
tive area the phototube, which about 
square inch. Since the maximum 
area the image formed upon the film 
seldom exceeds 0.7 square 
probe covers the image single frame 
area when centered upon the 
ground glass, without any exploratory 
movements (Fig. 13) 


The phototube current measured 
which, when suitably calibrated over 
wide range exposures variety 
subjects and magnifications, gives reliable 
indications consistently correct expo 
sures. Also, its indications are most 
helptul for balancing the light reaching 
each the two picture areas. Its linear 
characteristics make calculations simple 
The instrument was used 
the fairly consistent relationship between 
rated film speed and the required expo 
sures: with the probe centered over 
ground glass covering the gates, 
Kodachrome Type film correctly 
exposed follows: 


ond 
microamperes 0.05 second 
While the above relationship between 
phototube current and exposure was 


tablished empirically, was found 
through calculations that 


illumination falling upon the ground 


iss will produce phototube current 


Vol. 23, 


exposure second for satisfactory 
reproduction the object upon Koda 
chrome Type film 


The circuit this instrument 
amplifier, which stabilized the 
corporation balanced bridge circuit, 
with resistor one arm the bridge 
corresponding phototube the 
other arm. Since both arms the bridge 
use identical tubes (within limits com 
mercial tolerances), and drift 
fied, since occurs the same direction 
both arms the bridge. Some drift, 
noticeable during the period 
After about minutes, the instrument 
reasonably table, and only 
adjustment one the two 
balance controls needed maintain 
the zero setting. Calibration stability 
long the zero setting prop 
erly adjusted, the instrument will 
tently duplicate its indications. The 
inconvenience the small residual 
drift more than offset the low 
cost the than $75.00, 
which more than one-third the 
price good microam 
meter. Upkeep low, the instrument 
operating from the 
with trifling current consumption, while 
volt hearing-aid battery which usually 


lasts year mor 


will found more convement 
employ this work two cameras the 
ime make and model: one loaded with 
film, the other with its back removed 
fine ground gla taped 
Such arrangement will 

found most helpful for light 
ment and for occasional checking the 
harpness the image and the gen 


ind d ple 


its fil 


} 
1 
3 
» 
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Figure 13. Probe the light meter showing the phototube and 


5-range d-c microammeter. 


eral composition the subject divide their single image int 


The 


Stereo photomicrography color and micrographs high magnification and 


black-and-white with cameras resolving power. Equipment and 


methods are described for securing stereo 

prism each eyepiece the biok photomicrographs good quality with 

jective microscope and the camera lens the aid either type 

bring the two optical axes into Principles lighting are suggested and 

Monobjective binocular practical method for determining cor 
require simple system rect exposure offered 
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Simple, Inexpensive 
Surgical 


LESLIE HIER JAMES DIMOND 


of Chicago, Chicag Illinois 


ect of surgical Cameras it « ly a 
few have delt with the type ipment 
that y witl only era e t ‘ i! | 
facilities can build. realize that there 

iny photographic laboratories that cannot 
tands that are now the market. 
er with ditterent type of lense that are 
irgical 
The camera and attachments that are 
d ed re not o new tl it t Same idea 
1 t not have been tho ht of before hist 
ype that our application might 
ful someone else our field 


Dination of many need Te i tree lar ( 
edy ] rar er tra ] 
] 1 
the city taking pictures many dif 
1 
ferent hospita there ré il insta ‘ 

ne ust doe not ive time to load uy 
the with numer ight tripod ind 

i era ent e! the photographer 
ter the operatit ron Mort notice the 
operatior 1 ill 1 provre nd eryone 

ituati do t arise ery otter i the 

de tor or fhe d nurse illy try to 

idva tice whe nhotograpl will be re 

1 1 1 
any case iluable time would 
used If ettl uy imera and st d ttacl 
1 1 
ing the wht ource i tool or 

idder t tand o {; ind making the 
exposur Thi may not nh to 
the photographer, but the doctors and 
rse oO are iitir the time ee! like 

jualit ot ve r pl alta the do tor vill or 

ider ethciency the operating 
1" 
before you agal This all leads 

to the probler Which we olved in our de- 

part ent 
We found it necessary to devise a way to 
1 

iK¢ lt ote trap! if r or } ach 
* Presented at the ith Annual Meeting, Atlantic Ciry, |! 

Received for publication August 1954 


Vol. 23, No. 


February, 1955 


was fast, inexpensive, and due 
limited budget, 


we alre ady h id 


required equipment that 


could build ourselves at 


or 


forth the 
gested 
we were to fulfill (Fig 1) 


requirements of uch a camera and sugg 


The camera must he light at ipl enough 
for man operate, with perhaps 
killed assistant that could obtained 
the operating ro tafl It t pr luce 
| ture lit bl tor either tand rd x 
idk It must not take ore t il 1 Tew 

ture 1 1 t ot come 1 ontact i! inv 
ent este | a camera vit} i 1 x 

to Our idea wa to have 
preadjusted focus, but have easily 
iriable one several working 
elf contained and 


tl i! 1 he ly ivit 
W « he il with the onstruction of a i} 
port (Fig. which nsists ply 
1 4 
into a handie at one end An opening 3*/4 


board 


opening vith i diat eter of I! he Was 
made i lose to the ler 2 pe ible to a 
odate the isl retlector | VO rectangular 
openings 141 x i! vere made 10 inche 
tro the center of the imera let to hold 
the per flashlight Q)ur pilot model 4 orpo 
imera with synchronized flash (Fig. 3). 
through our experience found lamy 
} ive i reater te y te explod t i 
other t 1 tl } han«e | Ove to 
N | I it n eq | imount of 
duratio ith the (13 
onds) but still great enough 
to stor | ay body ovement | ‘ 
orrect ( r ince or 
menting filters, for Type Ektachrome 
ourselves. found the light int 
to llow ty ton down for eat denth of 
for pth 


} — 
} 
‘ 
inl um € Xf enseé 
the specifications 
} 
] 
“Si 
4 
{ 
in. in. was cut the center 
: 
j 
’ 
by L. E. Hier 


Figure 


Figure Detail view. Same 


figure only 


fully equipped 


Leslie Heir and James Dimond 


* 


Camera mount showing top and bottom sides completely equipped 


Figure Detail view stripped, 
showing (M) camera mounting 
bracket; (L) flash bracket; (O) 
cloth protective cover; (G) metal 
calibrated plate for focusing; 
(F) movable spring arm; (E) 
pressure collar for holding pen 
lights: (C) plywood board. 


can De 
} epar itely or 1! co bir tio! to vive 
} different fields of iew and different work 
distances (Table 1) Our focusing 
} mounted at either side of the imera and a¢ 
justable to tour positio! corresponding to the 
1 
WOrkIng listances calculated for our 


through lens com 


4). penlights are held 
of a tubular clar I wit! tw 
extending from each 
into circular opent! on t 


()n One 
there is fastened a 
tended right angle 


fits holes 
2mm metal plate, also fastened 


to the board 


TABLE 


stene | to the board 


plug the 


Table of Portra Lenses 
Field Size 


Field Size 


nations. 
le 


with an 


ic¢ I y means 


tip. This plug 


drilled 


into 


at afi tht angi 


j 


and 


in. 


in. 
il 


a 


Figure Closeup auxiliary focusing 
tube; (J) metal slip tube over end pen 
light; (K) small 11.5mm F.L. meniscus lens 


mounting. 


areful measuring of the working distances 


They are mounted and calibrated in ul h a 


manner that the center the pot 
directly the center the field 

Both lights are equipped with auxilliary 
tube which slides over the end of the flash- 


with at rate 


(Fig. 


ed In one end ot the é tubes and ) 
adjusted that the images the filament 
might clearly lamps are ther 
rotated so that the filament can fort i cro 
the precise center the lens when super 
imposed. Sul 


it equently when the camera 1s 
! 


the correct distance from the fiel 


filaments together with the pivoti iction 
the pen flashlight ill form the cross image 
rif the expe ré ive four | it id 

intaves to me entarily turn off the ope! 
roo lights they tend erpower 
the pen flashlight the 
ope itil roo t! re ma Iso be ome 


The flash ted next to the 
Na he holder ré wed to the toy ind ict! 
for the flash gun. (Fig. 2). Thi 


Figure Detail view focusing mechan 


ism; (G) 2mm thin metal plate; (H) cali 
brated holes for Portra 
lenses; (F) movable spring arm; (E) pres 


sure collar for holding pen light 


ae 
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4 heid at the distances at which we were work-~ Bee 
© round lug P 
1 
| ese Lippe d K 
wo right angie 
1 
a swivel action needed to assume the four ee 
side of the clamy Bee 
| 
) 
: 
Plus 
The calibratior oft the pe! lights is accom: Sas 
{ pil hed after the apparatus 1 assembled, by ee 
usIng round la ol the amera or DY 
dg, these two 
6 P i 
| 
eflect on the color balances 
Bo 
on 
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Figure Camera mount being used 
adaptable for two needed. 

t Dle tl when 1 posit to 
ect it i ot ly t bli to J) nate ost 
ical ities the field which 
ered the ipplement The flash 
baffled by a translucent or tte Lucite hield 
hich diffuses the light for more even illumi 
(Fig. The back the flash 
protected cloth cover with 
for cha i la I Phe tw ‘ res pro 
the irgical field the event 
flas} ilk 4 ill i} il be 
ide which sterilized and fitted over 
thy ttor ot the ount to offe 
further protection fro taminati of tl 

l al field 
riti il and he ide to fit a i ble eguly 
ent. have found the actual 
time for taking picture witl era 


in 


Leslie 


Hier and James Dimond 


surgery. One man operation but 
icture noweve you u | inge lamy 
idvance the fil © that a little me time 
equire j Thi amera an he operated it 
kept o the center of the desired field W 
xperie! Wi four that ve could 
the size the operating 

Since have constructed this 
ve have found that it an be used witl 
Leica with particular 

Except for the labor involved the 
truction and calibration and the approxin 
$60.00 for the Argoflex, the whole unit 
than $5.00. This includes the plyw 
for the mount, the pen flashlight 


: 
ith 
14 
eld 
ik ite 
ost 
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Useful, Low Cost 
Densitometer 


ARTHUR PROETZ 


St. Loui Missouri 


() the prot ssional color 


best densitometer obtainat e is essential 


equipment. the amateur and the occa- 


sional colorist desirable but expensive 
luxury. For work requiring anything less than 
the utmost accura 


sonable facsimile to be di cribed will 


remarkably well and, provided one has 


small projector al d a ligh 


nothing 
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consists brass tube with small hole 
it one end and a photoelectric meter at the 
other. This basic equipment will require 
bration, which turns out less 
problem than might be anticipated, provided 
the following measurements are strictly ad- 
hered to 


The first requirement short piece 
brass tubing, 41 2 inches long, with an out- 


side diameter ot 1\, inches and an in idk 


diameter of 1h, inches. This is stock material 
and can be had for a few cents at any bras 


supply house 


One end closed soldering into 


opening thin metal disc having circular 
hole '/g inch in diameter at its center The 
other end fitted into the photoelectric cell 
aperture Norwood Director light 
the tube the diameter stated the fit 


Figure Brass tube, with light-meter attached, convenient support. The disc 


left for holding filters not 


pu 


or 


essential part the instrument 


| 
1 
} 
i 
} 
serve 
— 
’ 
- 
| 
| 
9 4 
: 
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Arthur Proetz 


Figure 
the projector. The film measured 
placed against the small hole the slit 


tween the tube and the filter holder. 


Tube and meter position before 


will be fhoient t hold the ter 
| 
Thi onstitute the instrument It may 
ne ‘ | i! the hand or lam pe | try 1 CO 
i ple per nent upport of the proper 
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Some Notes Underwater over feet require artificial lighting 


n h lich t} ter 
in De accomplished with a watel 


Color Photography spot light. standard automobile headlight 


WILSON SWANKER 


pend por the degree isibility 
derwater biological material is rapidly FI t Fast Diack-and-white f tha vith 
movie bel VI which empl under the il nt ispended iteria the 
pat 
porti t the equencs to hore ire two 1 iporta tor t it J 
fluence the mo t of thi IsNe led mate 
The hlack-and-whir of ar ! 
ial There 1 of tl matter awa from 
hore bevond the tidal Southern water 
peed 1 lihciently fast te permit it use 1 
‘ ire treer of this material than all the northert 
Nit! iriety ofl conditiotr 
vater The lower the water te perature the 
actor consideratior the three 1 1 
} ] iffect the milit It vell to reme her 
cr ne is the least litadle tor several reasor 1] 
if the ipilit t il () feet il pi 


davlight \s it 1 ery Dlue ensitive the hl | | 
epntit diftere é i! oniect ee! it i 
( nme Kodacl Owe! lower 
l } on water if bright « eT ead in 
ontrast slightly than regular 
use one to two tor wider opent! for the 
Kodachron The Daylight Kodachrome 
nder ater hot than the eri 
1s eT t factor ul ided te 
iriable factor for omputit t toy t 
feet. and down feet filter 
ti } Neer! ted 1.¢ ] to for 
Below feet Type Kodachrome should 
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very important problem underwater single shot fixed focus effort, Lucite 
photography the water proofing used all sides. one side the box 


equipment. are several pliable plastic, rough adjustments can 


housing for amera equipment on ile com- made and the pressure problems are auto 
Unfortunately, they are quite ex- matically solved equalization. 
pensive deep water work done, very good movie camera for under- 
factory Phe i witch attached to the outside of the casé 
ents J into ¢ ‘ end tor the ler If a tripod or ! onopod Althor r} the phot ira 
reflex camera used. two windows will pher may not notice it, there usually 
ear pla preferabli a to and fro irrent present A movie made it 
no v at re eeded. One must remember thi may ike the udience easicl when 
have the tic over the light meter projected. The monopod imple 
or to e a correction tactor With a pliabl. to operate thal the tripod It may be ad 
type of 4 t) } like th ost of the isable to weight it with lead ; things ar 
idjustment made through the bag juite bouyant under water This, course 
The ust somewhat larger than the the and weight the camera 
equipment pressure will decrease its Naturally, monopod tripod car 
A Waterproot box he ide ot heet not u ed vith the type ol ho Ing 
Lucite emented with one coupling emented into the wall 
pliabl hol te | ot vith a of the | iv T he more open! ‘ I ike 
id tment echanis! or be itisfied with for a disastrous leak 


Calculating Exposure for the photographer selects. 


distance determined placing ruler 
, * } 
listance between the enter of the ler ind 
MARGERY MANN the The focal length eng 
Ll hil i } Lil cu 
1) of Plant Patholog oO the 1 int of most present da lens 


University of California, Da Calif 


this formula, when the indicated 
a 1 4) or 4 whict one might wish to | 
to ret maximul field dept! the | 
4 1 1 | requiring further itor! the 
ye 1 1 1 1 1 or? t 
: tated by phot raphis obiect oser thar exposure | 
eee 8 times the focal length of the ler has rut 4 orthand method of ilculating this 
into the problem increased increase has been worked thi 
relative aperture engraved the lens mount formula and exposure meter The 
ae. eS is then no longer the true relative aperture reading taken in the usual way Going bacl 
and the exposure must increased the formula, the lens-to-film distance 
} | i led 
distance between the lens and film increased measured recorded the focal 
The fort la tive ength§ of the ler As to the Indicate 
value one retend ne vishes to take the 
Ir ited {-value x Ler to-tilm di tance 1 1 
picture at that I-stoy which 1 equal to the 
1] | } 
| ne 11 1 1 1 
Focal length focal length the lens being used with 
Received for publication Nov 1954 lens, the picture assumed 
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| 
} and SO on Therefore, 1! the formula, the posite the exposure which had been ndi- 
indicated f-value and the focal lengh cancel cated for Moving the dial accommo- 
} out, and the effective f-value becomes é jual date this change in exposure increases the 
! to the lens-to-film distance exposure If dicated for every f stop shown on 
For in eXa ple 2 LO r |e it £/10 the meter 1 the ime ratio as the difference 
Nit! i lens-to-film distance of 16 inches between £/10 and {/16 If the picture 1s 
illow onls i l h ] nt to rea h the film to he taken at 7 ,?). one re ids the correcté | 
t vould reach the film if the ler vere exposure opposite t/32 With a little prac 
focused infinity and the lens topped down tice, one automatically moves the jual 
Note ter the the focal length the exposure opposite 
l icat tor t/16 i Ve the dial vith t} t-stor the le to-fil dista 
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DIRECTORY PROFESSIONAL MOTION and sharpening microtome knives 
PICTURE FILMS AND AUTHORS, First Edition, emphasized 
Professional Publications, 2010 Kentucky St., must take exception that 


Lawrence, Kan., 326 pages (1954), in. should not done microtome knives 
in., cloth bound, price $7.50. book gains from the chapter methods 
y for plat preparations, i evel 1 nie il 
pare slides botanical material. Colored 
relere | ‘ rote motio!r ture photo raph Rive 50 ‘ ind it ol now 
tained. Methods for exfoliative cell diagnosi 
thousa of estiol! ire and tter Vere 1.4 
are included. The chapter museum mounts 
1 old-fashioned as no ment is made 
| sua ed iti dey rtment inl 
the modern methacrylate mounts that 
the data obtained. the now replacing the old wet mount Ger- 

English translation it, xylene, favored 
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‘ i onl 1 the our ‘ earted pre of a suitable tive Therefor 
support project thi stitutes the first chapter his treat 
ent. Following this. describes 
equipment and materials essential first 
HISTOPATHOLOGICAL TECHNIC Including lass enlargement production. Mr. 
Discussion Botanical Microtechnic, Aram his best. this opini 
Edition, Mosby Company, St. Louis, Mo., Dodging and flashing. 
362 pages, illustrated, in. in. (1952), netting, combination printit border 
cloth bound, $6.75. pl ovra \ Ne w © €, print inter 
photographer who also does laboratory and reduction, and 
ot onde ed intor It represent the bool Nia o doubt vritte for the 
{ 1 1 } } 
iuthor choice of practical eth | tro! the " teur photographer, Dut there are few pr 
large number described reference works. fessionals who would not learn much from the 
this edition the frozen section method, presented Mr. Foldes. This bool 
fin embedding methods using the Autotech- 1 highly recommended 


q 
q 


Book Reviews 


HOW SEE AND USE IT, Fred 


Bond, Camera Craft Publishing Co., Minna 
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photography. The attributes color, based 
mostly the Munsell System, are well 
scribed and illustrated color. Mr. Bond 
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but all all, the book extremely 
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mented fine book production 
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section the Journal devoted official announcements, chapter 


events, and other matters historical significance the Association. 


MISCELLANEOUS NOTES 
1954 Membership Directory the Association 
Medical Illustrators 
Miss Muriel McLatchie Miller, Editor the 
Directory has kindly sent copy 
ith the advice that the Dire tory 1s avail- 


able to all lentil and other personnel in 
allied fields the price $1.00. The Direc- 
tory has a two-fold purpose ‘.) 26 2 catalog 
the embers, 2.) helpful guide 
to the med il prote 10 

noted several B.P.A. members listed, 
but one listing has stumped. Tom Jones 


ven as a “Consultant Member” of the Bio- 


logical Photographic 


interested obtaining copy the 
Directory should write to the Editor, care of 
Medical Art Department, Massachusetts Gen 
eral Hospital, Fruit St., Boston 14, Mass 


Annual Report the University Durham. 


One our members England, Mrs. 
Duncan, has kindly sent copy the most 
recent Annual Report the Department 
Photography the Medical School, Univer- 
sity Durham, College. Mr. Duncan 
Director the photography department anc 
the report shows that and his staff 


peopl have been exceedingly busy The de- 
partment averages 138 jobs per month. The 
total number of iten supplied was 19,220 


was twice the number standard slides. Also, 
the number of black-and-white slides was dou- 
ble the number color slides. The number 
prints produced was roughly three times 
that the number slides. Many other in- 
teresting details are given in uray hs and tables 
the report 


Note from Ralph Creer. 


Well-known B.P.A. member, Mr. Ralph 
Creer, Secretary ot the Committee on Medi- 
cal Motion Pictures, American Medical As- 


sociation, has called our attention to a paper 
entitled for Artery 
Disease” by Claude S Beck, M D al d David 
Leighninger, M.D., (Journal A.M.A., No- 
vember 27, 1954) which contains illustra- 
tions, which are color. Mr. 
opinion, this paper one the best that 
has seen for some time from illustration 
Stal dpoint Since most B.P.A. members have 
access to the J.A M.A., it might pay to take 
peek this paper 


New Position for Margaret Engel. 


We have been advised that Miss Margaret 
L. Engel is now the Assistant to Mr. Allen 
I Hancock, FBPA, at the Jefferson Medical 
College and Hosy ital in Philadelphia 


Dr. Farris Given Special Award. 


January 1955 Dr. “Ed” Farris, Past 
President received special cita- 
tion from the University Buffalo for 
standing medical research” 


Member Death. 


We regret to record here the death of B.P.A 
1 ember Le WIS A W ac rner who passe d away 
on December 23, 1954 


Tragic Death Leo Eldest Son. 

The home well-loved B.PA. member Leo 
Massopust was saddened by the accidental 
death David Massopust, oldest boy. 
Daniel and friend were fishing Okauchee 
Lake When the boat turned over, Daniel 
drowned. Knowledge of this most unfortunate 
accident reached Mr. Massopust upon his re- 
turn to Milwaukee following the B.P.A. An- 
nual Meeting Atlantic City 


B.P.A. extend our sympathy him and 
his family 


Your Association 


FACTS YOU SHOULD KNOW ABOUT 
THE BPA GROUP INSURANCE PROGRAM 


During recent review the Biological 
Program, Mr. Mervin LaRue, B.P.A. repre- 
sentative working with the Group Insurance 
Administration Office, reported that since its 
inception just six months ago, our program 
has performed outstanding service pro- 
viding invaluable protection to the member- 
hip. Interest the program evidenced 
the increasing number members who are en- 


rolling for coverage under the various plans 


available 


Through the B.P.A. Sponsored Group Pro- 
gram Sickness and Accident Disability In- 
surance, members can protect their income 
disabled, $400.00 per month. Be- 
cause the group purchasing power the 
B P.A and the economies of group adi nis 
tration, the cost this comprehensive cover- 


age substantially less than comparable pro- 


tection purchased individual basis 
You personally gain these outstanding ad- 


Vantages through the B.P.A. Group Program 


1) Sickness benefits pay ible up to two 
years 
2) Accident benefit payal le uy to life- 


time 
Benefits for accidental use 
-hands 
Benefits for accidental loss life 
Benefits for accidental loss limbs 
Additional benefits while hospitalized 
$5,000.00 reimbursement for expenses 


incurred the treatment polio and 


seven other dread diseases, and you 
may your depe 

Special benefits for partial accident 
disabuilit 

Special benefits for non-disabling 


10) House confinement never required 


11) Premiums never increase nor bene- 


13) Benefits payat le for each period of dis- 
ability 

14) Benefits i ryal le regardless of other 
insurance you Carry 

15) World-wide coverage, including com- 


mercial scheduled air travel 


The correspondence and enrollment con- 
nection with this coverage and the billing and 
collection all premiums are handled directly 
with the insured the Group Insurance Ad- 
ministration Office, the Joseph Dennis Com- 
pany of Chicago. All claims are handled by 
this company through its principal administra- 
tion office, which assures prompt pay- 
ment of all benefits due the insured. 


For further information regarding the Pro- 
gram, please write the Group Insurance 
ministration Office Suite 1027, 175 


Jackson Blvd., Chicago 


NEW B.P.A. MEMBERS 
(October-December, 1954) 


John Abbott, M.D., Rochester, 
Theodore Blank Dorchester Mass 
Samuel Cohen, M.D., Binghamton, 
Harold Dettelbach, Skokie, 

Albert Dillard, Los Angeles, Calif 
Fred Faust, Milwaukee, Wis 

Richard Francis, Seneca Falls, N.Y. 
Dr. E. M. Gaynes, Detroit Mu h 

Cecil Gilliam, West Lynn, Mass 

Goldwire, Madison, Wis 

Ray Mi Mil tukec Wi 

Byron Myhre, Wichita Falls, 
Kathleen A. Riley, M.D., Charleston, S.C 
George Ringer, Bloomington, Ind 
Harvey Steinberg, Chicago, 

Walter Taylor, Oklahoma City, Okla 
Charles Willmarth, M.D., Geneva, N.Y 


CHAPTER NEWS 


Brown, Chairman, Chapters Committee 
Boston: most enjoyable meeting was held 
the Museum Fine Arts December 
Mr. Young, head the Museum Research 
poke “The Detection Forg 


of Vental Medicine to have a panel di ussIor 
entitled The Low-Dow: Photographi 
Equip ent Dave Feigent pave the 
retail sales angle: Dick St. Clair the technical 
photographer point ot 1eVM i d Cleon Bat 

the ire and repair 
appe if d rapidly 
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ere Lloyd Matlo 
to ‘ Simr Sensitome 
Phil Bleitcher spoke 
Applied Photomicrogray 
The ber 
touring the 
interest ind infor 


er meeting 
County Museum. 
ind “Quality 


East in Kodak 
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Ektolith proce 

Gray 


Highlight the Februar was 
Preparati nd Use of Slide ind 
Gray ries prepared the 
Armed For Institute Pathology. the 


Personal News Items: 


President and present member the Board 
Direct vas given the A.P.S.A. Award 
Wi ill : Cal 1! Cor rat ila 

ti 
new course 


panel relative medical 
the eri A of 
Chicago. 
t it ti et 


Chicago: The January 
Mervin LaRue presided « 


oOtovray nelore 

Dermatology and 
| 

} a oppor 

words about the 


Your Association 


Central Indiana: meeting was held 
} } 


September which time the President, Mr. 
Albright, B.P.A. and what 
it star for Plas Nere ! le for eetings 
for the ensul the second part 
the progr electronic-controlled 
{ imera was demonstrated as a useful and 


easy method for the doctor to take his own 


Upper Midwest: The winter meeting thi 
hapter v held February 12 and 13 it the 


vas follow 
The Mechani Ultraviolet Light 
Photographing 


j itor vere ts of Centur Radio a 
( er Store I; ta ( kt il part 
S | rn there was a guided tour of 


Personal News Items: Wendell Holmquist 


has designed and distributing 


was held the Los 
Two movi Photoengravit 
Oo ( ures 
: ‘ which must have In October there was a demonstration of ' 
process for making lantern slides that 
January Mr. Rudolph Sabbot the Albright and Mr. Cave have perfected 
Moody Institute showed film “Insects November several interesting motion 
Come Mr. Lelar pictures lent Lieber Bros. were shown 
Department Entomology, One was what 16mm 
3 hort d ot of the istex (Camera al do A Ve rifax Print 
Mr. William Sokol Erb Machine was also demonstrated which copies 
first part the December meeting 
ae Va held at the ] U Medi il Center Mr. 3 
Johnson presented paper “Suggestions 
the Part the Photographer The meeting 
was then adjourned the V.A. Hospital 
where Mr. Davis demonstrated the color trans 
ee ee Mr. Cave Chief ot the Ih tratior Lab. 
the January meeting there was round 
table discussion slides with 
fruitful exchange ideas 
LeRoy Christensen, University Minnesota 
Avis Gregersen did the for Teaching Dentistry Jame 
for Navy Exhibit “Systematized Histo berger, University Minnesota 
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